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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
unidirectionally solidified material having good guality 
by cooling the bottom of a casting mold in such a 
manner that the cooling efficiency decreases from its 
center to its periphery while aparting the casting mold 
from the heat source at the time of producing the 
unidirectionally solidified material by unidirectionally 
solidifying molten Si, etc., in the casting mold. 
SOLUTION: The casting mold 1 of a blind cylinder 
type is placed on a lifting table and an annular heater 
for heating is arranged on its circumference. This 
lifting table consists of a rod cylindrical part 2 of a 
small diameter and an imposing cylindrical part 2b of 
a large cylindrical form. A cooling chamber 4 is 
formed between the casting mold 1 and the lifting table. The casting mold 1 has annular 
heat radiation fine 5a to 5c and the spacings therebetween are widened on the outer side 
thereof. A ventilation path wall plate 6 having annular pieces 6a to c alternated with the 
heat radiation fins 5a to 5c exists in the lifting table and a cooling gas is fed from the inside 
of the vent pipe 76 in the rod cylinder part 2 to cool the base of the casting mold 1 . The 
raw material 10 (pure Si) is melted by the heater and therefore, the lifting table is lowered, 
by which the solidification of the raw material 10 is initiated upward from the bottom end. 
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The unidirectionally solidified material is thus obtd. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Or the raw material which cooled the migration side edge section of said mold with the 
cooling medium, and was dissolved in mold while moving both in the specific direction is set to the 
manufacture approach of the one direction coagulation material which an one direction is made to 
solidify, the mold and the heat source which held the raw material are kept away mutually — as -- 
while — The manufacture approach of the one direction coagulation material characterized by 
cooling with a cooling medium so that the migration side edge section of said mold may be hung on 
a periphery from a core and cooling effectiveness may decrease [claim 2] Or in the manufacture 
approach of the one direction coagulation material which makes an one direction solidify the raw 
material which cooled the migration side edge section of said mold with the cooling medium, and 
was dissolved in mold while moving both in the specific direction, gas is used as said cooling 
medium, the mold and the heat source which held the raw material are kept away mutually - as — 
while — The manufacture approach of the one direction coagulation material characterized by 
spraying gas after cooling mold on the raw material in mold [claim 3] Or the raw material which was 
made to move both in the specific direction and dissolved is set to the manufacture approach of the 
one direction coagulation material which an one direction is made to solidify, the mold and the heat 
source which held the raw material are kept away mutually — as - while — The manufacture 
approach of the one direction coagulation material characterized by approaching the migration side 
edge section of said mold, arranging an auxiliary heat source, adding heating by the auxiliary heat 
source to cooling of a raw material, and controlling cooling of the charge of mold Uchihara [claim 4] 
It is one direction coagulation equipment [claim 5] characterized by adjusting a configuration or 
arrangement so that two or more radiation fins (5a, 5b, 5c) may be arranged in parallel by the 
migration side edge aspect of mold (1), this radiation fin (5a, 5b, 5c) may be hung on a periphery 
from the core of a mold edge aspect and cooling effectiveness may decrease. One direction 
coagulation equipment characterized by connecting with this gas passageway (21) the gas-evolution 
section (22) which sprays gas at the charge of mold Uchihara (10) while the cooling room (4) which 
has coolant gas induction (7a) and the coolant gas discharge section (20) is established in the 
migration side edge section of mold (1) and the gas passageway (21) is connected with said coolant 
gas discharge section (20) 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of one direction 
coagulation material and one direction coagulation equipment which are applied to manufacture of 
Si ingot etc. 
[0002] 

[Description of the Prior Art] The unidirectional solidification process made to cool and solidify is 
known pulling out conventionally the raw material Si fused within mold outside a furnace as the 
manufacture approach of Si ingot. By this approach, by keeping away mold from the heat source of a 
furnace, the raw material of a mold pars basilaris ossis occipitalis is gradually turned up as a cooling 
initiation edge, and may be made to solidify, and, in addition to migration of the above-mentioned 
mold, forced cooling of the mold pars basilaris ossis occipitalis may be carried out with a cooling 
medium. The conventional one direction coagulation equipment used for the above-mentioned 
approach is concretely explained using drawing 5 and the outline end view of 6. Mold 40 is arranged 
in the furnace 41 which covered the inside with heat-resisting-material 41a, it is the periphery side of 
mold 40 and the heat source 42—42 is arranged near the inside section of a furnace 41. mold 40 
having been laid on the tubed incubation wall 43, and having projected this incubation wall 43 
caudad from lower part opening of a furnace 41, and having laid mold 40 in addition, as — the upper 
and lower sides — suppose that it is movable, moreover — the inside of the incubation wall 43 — the 
same — the upper and lower sides — the chill plate 44 made movable is arranged and cooling water 
path 44a which passes cooling water is formed in the interior of this chill plate 44. If the coagulation 
approach based on the above-mentioned equipment is explained, Si will be held as a raw material 1 0 
in the mold 40 arranged in a furnace 41, a heat source 42—42 will be operated, and the raw material 
1 0 in mold 40 will be dissolved. In addition, the chill plate 44 makes the lower part location stand by 
in this case, and is changed at it into the condition that it is not in contact in mold 40. And if a raw 
material 10 fuses with heating by the heat source 42—42, raise the chill plate 44 and the base of mold 
40 is made to contact, subsequently to coincidence, the incubation wall 43 and the chill plate 44 will 
be dropped, and mold 40 will be gradually kept away from the heat source 42 of a furnace 41 . In this 
case, a sink and cooling effectiveness are gathered for cooling water to cooling water path 44a of the 
chill plate 44. Si ingot which solidified [ by the above ] the raw material 10 in mold 40 towards the 
upper part gradually from the pars basilaris ossis occipitalis, and was solidified to the one direction is 
obtained. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with conventional coagulation equipment, 
since control of the temperature of a raw material or a coagulation rate can be adjusted only to a 
lengthwise direction with the reduction rate of mold, it cannot control karyogenesis from a side face 
completely, but has the problem that the quality of the ingot of one direction coagulation 
deteriorates. Moreover, although there is also a method of spraying inert gas etc. towards a hot raw 
material in order to lower the surface section temperature of the molten metal which is carrying out 
the temperature up beyond the need at the time of coagulation and to control a coagulation rate 
appropriately at it, the temperature of the raw material surface section may fall too much, and there 
is a problem that control of raw material temperature is difficult. This invention is made against the 
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background of the above-mentioned situation, and aims at offering the manufacture approach of the 
one direction coagulation material which can obtain the one direction coagulation material which 
was performing control of the temperature of a raw material, or a coagulation rate appropriately, and 
was excellent in quality, and one direction coagulation equipment by adjusting the heat exchange 
effectiveness in the migration side edge section of mold. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem the 
manufacture approach of the one direction coagulation material invention of [ 1st ] this inventions Or 
the raw material which cooled the migration side edge section of said mold with the cooling 
medium, and was dissolved in mold while moving both in the specific direction is set to the 
manufacture approach of the one direction coagulation material which an one direction is made to 
solidify, the mold and the heat source which held the raw material are kept away mutually — as — 
while — It is characterized by cooling with a cooling medium so that the migration side edge section 
of said mold may be hung on a periphery from a core and cooling effectiveness may decrease. 
[0005] Or the raw material which cooled the migration side edge section of said mold with the 
cooling medium, and was dissolved in mold while moving both in the specific direction is set to the 
manufacture approach of the one direction coagulation material which an one direction is made to 
solidify, the manufacture approach of the one direction coagulation material the 2nd invention keeps 
away mutually the mold and the heat source which held the raw material as — while — It is 
characterized by spraying gas after using gas as said cooling medium and cooling mold on the raw 
material in mold. 

[0006] Or the raw material which was made to move both in the specific direction and dissolved is 
set to the manufacture approach of the one direction coagulation material which an one direction is 
made to solidify, the manufacture approach of the one direction coagulation material the 3rd 
invention keeps away mutually the mold and the heat source which held the raw material — as — 
while — It is characterized by approaching the migration side edge section of said mold, arranging an 
auxiliary heat source, adding heating by the auxiliary heat source to cooling of a raw material, and 
controlling cooling of the charge of mold Uchihara. 

[0007] It is characterized by adjusting a configuration or arrangement so that, as for the one direction 
coagulation equipment of the 4th invention, two or more radiation fins may be arranged in parallel 
by the migration side edge aspect of mold, this radiation fin may be hung on a periphery from the 
core of a mold edge aspect and cooling effectiveness may decrease. 

[0008] The one direction coagulation equipment of the 5th invention is characterized by connecting 
with this gas passageway the gas-evolution section which sprays gas at the charge of mold Uchihara 
while the cooling room which has coolant gas induction and the coolant gas discharge section is 
established in the migration side edge section of mold and the gas passageway is connected with said 
coolant gas discharge section. 

[0009] Although it is suitable for manufacture of the semiconductor materials (Si etc.) with which 
high quality is demanded like Si ingot, this invention is not limited to this and can be used as what 
manufactures one direction coagulation material with high quality and the sufficient yield using 
various ingredients. Moreover, the structure of the mold used on the occasion of manufacture of the 
above-mentioned ingot or the source of heating, especially classification, etc. are not limited, and 
especially the structure is limited also neither for mold nor the migration equipment of the source of 
heating. If these examples are shown, as a source of heating, a heater and a high-frequency- 
induction-heating coil can be mentioned. In these sources of heating, adjustment of an output, i.e., an 
electrical potential difference, and the amount of currents can perform the degree of whenever 
[ stoving temperature ] easily, and migration is also easy. Moreover, the ceramics excellent in 
thermal resistance can be used as mold, and what is called the so-called crucible is contained in 
mold. 

[0010] In addition, although the source of heating and mold of each other are kept away on the 
occasion of one direction coagulation, these any may be moved and both may be moved. As a 
migration direction, although mold is generally dropped (or a heat source rise), it is not limited to 
this and also making it move horizontally is permitted. Equipment using the motor and the cylinder 
as migration equipment to which above-mentioned mold and an above-mentioned heat source are 
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moved is illustrated. Migration equipment may be what can only choose the migration and a halt by 
fixed speed, and may make a rate adjustable. Furthermore, migration equipment carries out reversal 
actuation not only in sorting of migration and a halt, and the size of passing speed. Since the edge of 
mold [ in / the result of the above-mentioned migration / the migration direction ] is moved to a 
location distant from a heat source most early, in dropping mold, for example, the pars basilaris ossis 
occipitalis serves as a coagulation start point of a molten metal. Moreover, in moving mold 
horizontally and keeping away from a heat source, a level edge serves as a coagulation start point. 
[001 1] Furthermore, in this invention, while keeping away mold and a heat source and cooling the 
charge of mold Uchihara, the migration side edge section of mold can be compulsorily cooled with a 
cooling medium. As a cooling medium, the gas for cooling, such as air, and the liquid for cooling, 
such as water, can be used. Although cooling by this cooling medium can also always be performed 
on the occasion of the coagulation of a raw material, it is also possible to carry out intermittently or 
to carry out only at the time of a request, and it is also possible to control to change the flow rate of 
the medium for cooling suitably etc. In addition, in case it cools, moving mold (for example, when 
dropping mold), the cooling rate in the longitudinal direction of a raw material does not necessarily 
become uniform, and the periphery section nearer to an external environment is easy to be cooled. 
For this reason, it is desirable to cool with a cooling medium so that the migration side edge section 
of mold may be hung on a periphery from a core and cooling effectiveness may decrease like 
invention of the 1st of this application. High cooling of effectiveness is performed by this in the core 
of mold with a slow cooling rate, and since low cooling is performed, it can apply to a periphery 
from a core, and effectiveness can cool a raw material with a uniform cooling rate, and the mold 
periphery section with a quicker cooling rate can make it able to solidify, can prevent the 
karyogenesis from a side face, and can obtain a good ingot. 

[0012] Like the 4th invention as an approach of preparing a difference in cooling effectiveness in the 
migration side edge section of mold as mentioned above, a radiation fin is prepared in a mold 
migration side edge aspect, and the method of devising the configuration of this radiation fin and 
arrangement is mentioned. It can hang on a periphery from the core of a mold edge aspect by this, 
and cooling effectiveness can be decreased. For example, if surface area of a radiation fin is 
enlarged, cooling effectiveness will increase, and since cooling effectiveness will fall if surface area 
is made small, surface area should just arrange a small radiation fin, so that a radiation fin with big 
surface area is arranged to a core and it separates from a core. Moreover, since cooling effectiveness 
changes also with arrangement spacing of a radiation fin, by making arrangement spacing small, 
hanging on a periphery, and being made to enlarge arrangement spacing, and changing the rate of 
flow of a cooling medium by the configuration of a radiation fin, or arrangement, it is possible also 
for preparing a difference in thermal efficiency, and can also combine adjustment of the above- 
mentioned configuration and arrangement in a core. In addition, when preparing a difference in 
cooling effectiveness, hang on a periphery from the core of the migration side edge section of mold, 
and a difference is established continuously, and also a difference can also be established gradually, 
and a difference may be established partially. 

[0013] Moreover, although this gas is sprayed on the surface of the raw material by the 2nd 
invention among this inventions after cooling mold by the gas for cooling, it is desirable to use 
controlled atmospheres, such as inert gas, so that quality of the ingot obtained may not be spoiled as 
gas in this case. Moreover, the above-mentioned gas does not need to spray all on a raw material 
after cooling of mold, and may spray the part on a raw material in succession if needed. Although the 
above-mentioned gas can be sprayed on the raw material in mold as it is since it has obtained the 
heat energy from a raw material or mold by cooling mold, it is [ that the temperature of gas should 
be adjusted to optimal temperature ] also possible to perform moderate cooling and moderate heating 
to the gas after mold cooling. 

[0014] As mentioned above, if gas after cooling mold is sprayed on the surface of a raw material, it 
can prevent collecting the heat energy of a raw material effectively and supercooling a raw material 
with this heat in the case of gas blasting. Moreover, since the heat of a raw material is effectively 
used in order to make the temperature up of the gas carry out even near optimal temperature even if 
it is the case where heat the gas after cooling, or cool and a raw material is sprayed after a 
temperature control, effectiveness is accepted in that energy efficiency improves. Moreover, the 
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effectiveness that it can prevent that the raw material in mold is polluted with the gas generated in 
the heat insulator, the heater, or the furnace or dust is also accepted rather than the approach of 
filling inert gas only with the approach of introducing gas in [ whole ] the heating fiirnace currently 
performed conventionally in that directly pure gas can be sent to the raw material front face in mold 
as an ambient atmosphere in a heating furnace. The configuration which prepares the cooling room 
which has coolant gas induction and the coolant gas discharge section in the migration side edge 
section of mold on the occasion of implementation of the above-mentioned approach, connects a gas 
passageway with the coolant gas discharge section, and connects the gas-evolution section which 
sprays gas on a gas passageway at the charge of mold Uchihara can be taken. According to this 
configuration, the gas which cooled mold can be easily used for blasting to mold, and equipment can 
also be constituted simply. 

[0015] Moreover, the cooling rate in a mold edge is appropriately controllable by establishing an 
auxiliary heat source near the migration side edge section of mold. Although this auxiliary heat 
source can heat the whole migration side edge section of mold, it may be partial, for example, the 
thing which can be heated for every zone, about the others and migration side edge section. When 
heating the migration side edge section of mold for every zone, two or more space heaters can be 
formed corresponding to a zone. The difference of the cooling rate by the location in the migration 
side edge section can be abolished according to the above-mentioned auxiliary heat source, or the 
cooling rate in the middle of cooling can be suitably adjusted to a desired rate. Although an auxiliary 
heat source can use a heater, a Wgh-frequency-induction-heating coil, etc. which are generally used 
as a heat source, to make it an elevated temperature which dissolves a raw material is not needed, but 
it should just use it in preheating. Moreover, the migration side edge section of mold can be cooled 
with a cooling medium, cooling by the cooling medium and heating by the above-mentioned 
auxiliary heat source can also be combined, and the cooling rate in the migration side edge section of 
mold can always become the optimal by controlling both actuation appropriately. In addition, 
although each above-mentioned invention was explained independently, respectively, it may 
combine two or more the 1st - 3rd invention like the combination of the combination of the (1) 1st 
invention, and the 3rd invention, the combination of the (2) 1st invention, and the 2nd invention, the 
combination of the (3) 2nd invention, and the 3rd invention, the (4) 1st invention, the 2nd invention, 
and the 3rd invention. Moreover, it is also possible to combine the 4th and 5th invention. 
[0016] 

[Embodiment of the Invention] 

(Operation gestalt 1) One operation gestalt of this invention is explained based on drawing 1 below. 
The mold 1 which consists of a cylinder-like-object-with-base configuration is laid on the mold base 
2 which it can go up and down, and the heater 3 is annularly arranged as a heat source around mold 
1 . In addition, the above-mentioned mold base 2 is constituted a little from minor diameter tubed rod 
cylinder part 2a and major-diameter tubed by installation cylinder part 2b of a minor diameter from 
mold, and the cooling room 4 is constituted between this installation cylinder part 2b and the pars 
basilaris ossis occipitalis which is the migration side edge section of the above-mentioned mold 1 . 
While crevice la is formed in the center, the annular radiation fins 5a-5c are concentrically formed 
in the bottom subordinate side of the above-mentioned mold 1 so that it may expose to a cooling 
room 4, and as for mutual spacing, the direction between radiation- fin 5b and 5c is large rather than 
between radiation-fin 5a and 5b. That is, the cooling engine performance by the radiation fin is 
small, installation spacing being large like the periphery side, and covering the above-mentioned 
radiation fin over a periphery side from a core side. Moreover, in the mold base 2, as the above- 
mentioned radiation fins 5a-5c and the aeration way wall board 6 with which the annular pieces 6a- 
6c are located alternately have the side attachment wall and pars basilaris ossis occipitalis, and 
clearance between the mold bases 2, they are arranged face to face with radiation fins 5a-5c. 
Moreover, air hole 7a which is gas induction is formed in the center of this aeration way wall board 
6, and as open for free passage with this air hole 7a, vent-pipe 7b is connected under the path plate 6. 
This vent-pipe 7b is connected with the ventilation equipment which does not illustrate the inside of 
this rod cylinder part 2a as develops caudad and has the rod cylinder part 2a inside and clearance 
between the mold bases 2. Moreover, thermocouple 8c is laid under the center section of the pars 
basilaris ossis occipitalis of said mold 1 by thermocouple 8a and the periphery section at the side 
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attachment wall of thermocouple 8b and mold 1, 8d of thermocouples makes it have faced above 
mold 1 further, temperature of a raw material is observed with these thermocouples (indirect 
observation), and a request adjusts cooling by the temperature of a heat source, the passing speed of 
mold, and coolant gas. 

[0017] Next, the manufacture approach of the coagulation material by the above-mentioned 
equipment is explained. First, pure Si is prepared as a raw material 10, and an initial complement is 
held in mold 1. Subsequently, supply predetermined power to a heater 3, it is made to carry out a 
temperature up even to predetermined temperature, and a raw material 10 is dissolved in it. 
Subsequently, while dropping the mold base 2, gas is sent out to vent-pipe 7b as a cooling medium 
from ventilation equipment. After gas's arriving at a cooling room 4 through vent-pipe 7b to bleeder 
7a and hitting crevice la of mold 1 base, It passes along the winding aeration way formed of the 
clearance between radiation fins 5a-5c and the annular pieces 6a-6b. At last It passes along the side 
clearance and pars-basilaris-ossis-occipitalis clearance which are a clearance between the aeration 
way wall board 6 and installation cylinder part 2b, it passes along the clearance between the external 
surface of vent-pipe 7b, and a rod cylinder part 2a inside further, and moves to a predetermined part. 
By cooling by the above-mentioned descent and the gas of mold 1, the raw material 10 which is 
dissolving within mold 1 starts coagulation towards the upper part gradually from the lower limit 
which touched the lower part of mold 1, and the coagulation material finally solidified to the one 
direction is obtained. 

[0018] In addition, with the above-mentioned operation gestalt, since cooling effectiveness becomes 
low as cooling by gas has cooling effectiveness as high as a center and it goes to a periphery with the 
surface area and arrangement spacing of radiation fins 5a-5b, cooling of the center section which is 
hard to cool is promoted more, promotion of cooling by the side of a periphery with early cooling is 
suppressed, and an equal coagulation rate is obtained in a longitudinal direction as a whole. The 
karyogenesis in a mold side face is prevented by this, and the good coagulation material uniformly 
solidified along with above is obtained. 

[0019] (Operation gestalt 2) Unlike the above-mentioned operation gestalt, this operation gestalt 
sprays the gas after mold cooling on a molten metal front face. Although the structure is explained 
below based on drawing 3 , about the same structure as the above-mentioned operation gestalt, the 
same sign is attached, and explanation is omitted or simplified. The closure of the clearance between 
vent-pipe 7b and rod cylinder part 2a which were shown with the above-mentioned operation gestalt 
is carried out in the rod cylinder part 2a upper limit section, and the exhaust port 20 is established in 
the pars basilaris ossis occipitalis of installation cylinder part 2b as the gas discharge section. The 
gas pipe 21 is connected with this exhaust port 20 as a gas passageway. A gas pipe 21 passes along 
the outside of a furnace (it omits a part among drawing), it is piped so that it may result above mold 
1, and gas blasting equipment 22 is attached at the tip of a gas pipe 21 as the gas-evolution section. 
With this operation gestalt, the gas which cooled mold 1 like the above-mentioned operation gestalt 
is taken out from an exhaust port 20, and gas is sprayed towards the hot raw material 10 through a 
gas pipe 21 from gas blasting equipment 22. Deposition of the dust generated within the heating 
furnace with carrying out the temperature up of it moderately when this gas heats mold 1, and 
cooling a raw material 10 too much by spraying this on a raw material 10 being avoided, and using 
energy efficiently, and contamination of the raw material in the mold by mixing can be prevented. In 
addition, although all the gas that cooled mold shall always be sprayed on a raw material 10 with the 
above-mentioned operation gestalt, it is also possible to constitute so that a part may be sprayed on a 
raw material by a bulb etc. only at the time of a request. 

[0020] (Operation gestalt 3) As shown in drawing 4 , the operation gestalt 3 approaches the pars 
basilaris ossis occipitalis of mold, arranges space heaters 30a and 30b as an auxiliary heat source, 
and it omits or simplifies explanation about the same configuration as the operation gestalt 1. With 
this operation gestalt, in case mold 1 is dropped, suitably, space heaters 30a and 30b can be operated, 
and the cooling rate in the migration side edge section of mold 1 can be adjusted. Moreover, since 
the space heater of this operation gestalt consists of two or more heaters for every zone and actuation 
of it is enabled independently, respectively, it can heat a mold pars basilaris ossis occipitalis for 
every zone partially. In addition, if it heats for every zone, control of cooling can be attained for 
every zone, a temperature gradient can be given in the diameter direction of mold, the crystal growth 
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of the different direction can be controlled, and the karyogenesis from a side face can be prevented. 
In addition, although forced cooling by the cooling medium shall not be performed with this 
operation gestalt, it is also possible to keep a cooling rate the optimal combining cooling by the 
cooling medium and heating by the auxiliary heat source. 
[0021] 

[Effect of the Invention] As explained above, according to the manufacture approach of the one 
direction coagulation material of this invention Or the raw material which cooled the migration side 
edge section of said mold with the cooling medium, and was dissolved in mold while moving both in 
the specific direction is set to the manufacture approach of the one direction coagulation material 
which an one direction is made to solidify, the mold and the heat source which held the raw material 
are kept away mutually — as — while — Since it cools with a cooling medium so that the migration 
side edge section of said mold may be hung on a periphery from a core and cooling effectiveness 
may decrease, an equal cooling rate is obtained in the migration side edge section, and the good 
coagulation material which the nucleation from the side was controlled and was solidified along one 
direction is obtained. 

[0022] Moreover, gas is used as said cooling medium, and if gas after cooling mold is sprayed on the 
raw material in mold, while the supercooling of a raw material is prevented, energy can be used 
effectively. Moreover, the thing which approaches the migration side edge section of mold, arranges 
an auxiliary heat source, adds heating by the auxiliary heat source to cooling of a raw material, and 
controls cooling of the charge of mold Uchihara, then a cooling rate can be adjusted suitably, and 
exact coagulation can be made to perform. Moreover, if an auxiliary heat source is established for 
every two or more zones, it can be easy to adjust change of local temperature or a cooling rate, 
dispersion in the cooling rate by the location in the migration side edge section of mold can be 
abolished, and an equal coagulation rate can be obtained. Moreover, the temperature control in the 
direction of the migration side edge section also enables it to obtain better coagulation material. 
[0023] Furthermore, if a configuration or arrangement is adjusted so that according to the one 
direction coagulation equipment of this invention the migration side edge aspect of mold may be 
made to arrange in parallel two or more radiation fins, this radiation fin may be hung on a periphery 
from the core of a mold edge aspect and cooling effectiveness may decrease It becomes possible to 
manufacture good coagulation material without being able to equalize the cooling rate in the 
migration side edge section of mold and needing special actuation and operation according to the 
structure of equipment. Moreover, adjustment of change of the local temperature of mold or a 
cooling rate is easy. 

[0024] Moreover, if the cooling room which has coolant gas induction and the coolant gas discharge 
section is established in the migration side edge section of mold, a gas passageway is connected with 
said coolant gas discharge section and the gas-evolution section which sprays gas on a gas 
passageway at the charge of mold Uchihara is connected, a hot raw material can be efficiently cooled 
according to simple structure, and the supercooling of a raw material can also be prevented. 

[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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